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$7) Abstract: 

FIELD: oil and gas production Industry. SUBSTANCE: this relates to repair and maintenance of casing 
strings and Improving Its efficiency. According to method, rone of disturbed ti g htness of casing 
string is covered from Inside of casing string by patch made of deformable pipe produced from 
thermoplastic material, for »vfliwpi» polyethylene. Excess pressure is created due to expansion of 
self-hearing and self-expanding material such as limestone mixture for mining and drilling 
operations. Pipe produced of merrnoplasuc material Is filled with this mixture before covering 
zone of disturbed tightness of casing string. EFFECT: higher efficiency. 2 cl. 
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(54) CCOCOB BOCCTAHOBJIEUHfl rEPMETMRHOCTM OBCAflHHX KOJIOHH 

(57) Abstract: 

Haotipereaue othdcmtoi k o&iacrm peuoHTBO-asonmoioHHbix pa6or a Hanpasneeo Ha noebrnxesae 
s^earraBHOCTK. Cyrb KaoopCTtHara cnoco6 sasnn^raeTcn a nepeapbrnni soma BerepMriiimiwriu o6caABatt 

KOTTOHHbf BSHyTpH nnaCTWpCM S3 AO^OpMBpyeMOft TpytSbl, KSPOTOBTKBHOfl H3 TepMOnnaCTBUHOTO 

uarepaana, aanpowep nojnsamneHa. a B36farronBoe ^aaneKac coo^axyr 3a cwrr pacampesHsi 
caiiopasorpeBavcqerocsi a caMopacnxapHBajeroca: uaTepaana, Kanpauep. CHTB - cwecn B3secTK0B0ft pjm 
ropabix h 6ypoBbtx paoox. kotopum aanonajDOT TpyfSy to Tepwanaciumiui o Marepaana nepen 
nepeapbrrmtM 30BM a a tpngia waocni o6cagaaa axwioHHbt. 2 ojl <^nbi. 1 Ta6n. 
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Description [OinicaHMc B3o6pcrcnxH]: 

W3o6peTCHKC othocbtch r o6jiacni pcMOHTHQ-«3anHxmoHBboc pa6or (PMP). a hmcbbo k cnoco6aM 
BoocraBoarteBKn rcpMennmocTK ofoagHMX kojiohh. 



HsBocres cnoco6 BOocTOBoaneHHfi repurnwBocmi oocanHWX kojiohh, BKraouajomaft cnycK kojiohhw 
HaDOcno^OMupeuoup H bfx Tpy6 (HKT) Haare mrrcpsana mpynxcHHH oocanHoft kojiohhw, 3aKanHsaHBc 
TaMnoHgpyioinero pacTBopa b HKT npx oTKpwroM darpyOKOM npocTpaBCTBe. DQffM^ HKT Bbone 
pacwraoro ypoBBK TakmoHnpyion^cro pacreopa b cxbukhhc, npo^aBraBaHKC TaMnoHBpyxnHero pacreopa 
3a oocaflHyio KOJiOHHy npn aaxpwrou 3arpy6H0M npocTpaacrae (II- 

H^ocrraTKR aKanora sawnoroyrcH b w vro, a>HT^B^ np^gca TaMnoHMpyra^^paCTmopa a 

i^jiocthoctk ocrajiwrofl tiacra oocanHoft kojiohhw, Bo-BTopbix to-3ft yca^onBocTB raMmrapyioinBX 
uarqmanoB pesym/nmraaocTb ancpanpfl hc npeefamxaer 50%. 

Haxrionee dnmiaiw x m oopci^eamo no TexMroecxofi cymuoc-iw hbtoktch cnooo6 ycraaocKH nnacTwpH d 
mrrcpoane B e r epcM cnwaociM oocaflBoft kojiohhw nyreM ncpcKpwTHH 3oew HexTjaanrmocTH aaayrpn 
nnacrwpeM B3 ueTVUDncciofl Tpy6fai c nocjiqjynujpu ee paccmpcHHCM 3a c*kt coq ffa aag J " 
naancHBft (2). 



HenpcraTox ■sBocmaoro cnoco6a sasjoxxiaeTCH a tow, vro imacTbipb BwxmnBes so uerajuia. a 9to hc 
uoobojukt MarrepHan nnacrwpH aanaBniraaTb d canqsnH TpeoBtBy b o6caAHO* kotiohhc. 

3qnaua saxjnomeTCJi b noEumeBm 9^ckthbhocth peuoHTHO-toojiHrpJOHHbtx pafioT npn QffHOBpcuemmM 

wwacBim Tpynp3aTpaT. 

nocTaBncKHaH 3ajK«a no enn bctch tcm, <rro b cnocooe, Bxraouaxaqew nepoepwrae 30hw HcrcpMrmnHOCTH 
o6cajpabD C kojiohh aaay TP H nnacrwpeM, B wuojui e HH WM b a^c jjafropMHpyeMoa Tpyow. pacnmpcHnc 
njiacTupa no Boefl hjmh* nyrew co3^«hk» bsowtoqhdto n anjieHH H, b KaoecTBe ne^opMBpyeMOB Tpyow 
acnanwjyxrr rpytSy R3 TepuoDjia e i iwum h> MATepaajia, a h36wto*iho€ jjaBJieHHe coo^anT 3a wer 
pacmHpcHHH caMopasarpesarKHerocH h pacnmpHJOinerocH ua-repHana, KoropwM sanoimfOOT Tpy6y B3 
TcpMonna cmmm i) uarepHana ncpcR nepespwraeM 30hw HcrcpMCiMwuuci'H oocanBOH kojiohhw. B KasccTec 
Tcpuonna eiimum t> MarepBana HcnoJiKjycT nonHsrsnea, a b KanecTBe caMcpasorpeBaKnqerocH h 
caMopacmBpsnonyroai MarepHaJia HcnojTb3yioT CMTE - chock H3BecncoByio ffnn ropHwx h 6ypoBWX pa6c>T. 

CHTBi _ 

d6cTOHHWJC XaRCJIHK, 

_ noponncoo6pa3Hbdl Haxtpawii fl h HtB3pMBooiiacHwn Marepaan, flajomna c Bonoft 

^ _ mj _ M ^ (pH 12). npm *^t »«»uw i nopomaa CMTB c Bonoft oOpaayercH eyenanm (paoowa* 

cwecfa). KOTopaH. Oyn^nt sajnrra b nmyp. cncnaHHbdl a o6bexrc uoAJieawmpM paspymeHsno, c tcvsbem 
apoMBBCxBrnmaeToi. TBcp W eer. qnBOBpo«Hao yBCJiinmBa»cb b o6*cmc YBcmrocHKe o^eua - cnewproHe 
ruHpaTaxnoc KOumHeBTOB, ummmuHJi b cocraa CMTB, npHBonHT k pasawnoo b mnype ra?n>aTaiD»HHaro 
(6onee 40 MTla). Hon acActsbiv rB^paraisKHBoro ffaan«BaH b rent o6bexTa pasBBBaxrrcst 
t, mmwyynuac k o\> paapynKEODO 13). 





Bcwh cycncaoHJO CMTB 3a/nm> o TpyCy TcpuoimacnmHoro MaTcpHana. to ecTb id MarepHana. 
pa3Mflrtia»mprocH npn HarpeBaHOB* 3arepMeTB3Hpo8aTb kohuw, to txepes 13 « aaNBercn peasnan c 
Bw^cncHHcw Tenna b pa m mp om en CMTB. Tenna bw^cjihctch nocTaronRO, wro6w paaorpcTb Tpyoy np 110 - 
120°C, a sto Bfamxe Tcwneparypw, npa xoropoB, HanpKuep. DQjnoTBJieH pauMMi^tacrcH h npoRBimer 
poBMBBBHyp TeayuBCTb. Tpy6a yBcrarnaBaeTCH nxaMerpe 6c3 paspymesBH. b b cnyw ee 
i mq pan jan tJ i baar o cnyoca b cKBaxHBy b 3oay HcrepMeiuHUucTH o6canHoa kojiohhw g hwthpom 
nprnroittw rg k c4ScaSBoft KQnoBBe, TcpMonnacTHtcHbdl uaTcpBan npoHHKacr a cbbzd; btdi TpemaBy ■ nocne 
[ pcamjBj ni x BopiianxsanHx TomepaTypbt saTBepneaaeT h o6ecnefZBBaeT wt^cxByv) bsojihobx) 



npxMcp peanB3aBXX. TTpesnanomM, hto sa pny fa a e 400 m sxcnnyaTauaoBHaH KonosHa SBmerpQM 146 mm 
c TojxmxBOB cresox 8 ux xmbct Tpemxay mwpnoft 2uui njnnioa 2 u. 



BepyT THsnxsTfoieBDByn Tpyoy anHHoa 4 u c BapyxoBbiM naaMeTpoM sa 2 mm mchmdc BByTpeHBero 
nHBMeTpa oocan^aoa kojiohhw b HHTCpBajie HerepMeTxqKOCTX (t.c 128 mm) b Tonnnmoft ctchok 6-8 mm. 
3arjiymaiyr hbjxhhb xoaen Tpy6. Fotobht cycneHaxio CMTB, nnH nero 6epyT 100 xr noponma m 30 ji 
TCXHBUPCKOfl Bonu. CycneH3a» aajmsaioT b ntumarBjieHoayio Tpy6y. repMenDHpynT BepxHHfl xoHeo; TpytJ k 
sa xonoHBc HKT btdi Tpocaxe Tpyoy ai y exaxrr b 30By HerepMerOTKOcra o6canHoft kojiohhw. 

Mepo 1.5 h Ha^nraacTCH peaxuHH a npoBCXOABT pasorpes a paaflysaHae noJxasrajiQiOBoa Tpy6bi anjiorb 
n/iH oonpaxoeHOBCHBH co cTeBxaMB oocanHOB kojiohhw. Bonce topo, nocKOjiwsy Marepaan Tpy6w 
pa3MHr«ieH t oh npoBBKaer k b TpemaHy, tokhm o6pannu ^ononHHrenhHO ee rcpMerronpyex. 
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Flocne oKOH^aHHH peasiaca. aoropaa nporesaer 0,5 - 1.0 a, csBaxray ocrmaitDOT b nosoc h* 4 - 5 <j ana 
aoocreBoancHHH TcuncpaTypu n 3arpqp{gtaaaTO nomtammeaoBcA Tpytibi. 3arcM ao/roany HKT rum 
Tpocaa, ha Koropboc nnacTupb 6un cnymts b cpuoay, nc^BSwaioT ha noBepxaocTfa. B caBaacaay 
caycaaxrr Konoaay oypanbBbix TpyfS c uanoraftapBTabn* TypGotiypou. nonorou ana (frpeMfl a paatiypaB&Jor 
rTpMcra aa r y a anae yam* a ccwepmvoe nararynoicHoaoa TpytSw. KojioHHy 6ypsmun*x ipy6 nonaBMaPT. 
npaasBonnT onpcccoBay o6canKoA itonoHKbt oarjiacao flcacrroyjotqpM BHCTpyananM. 

IlpeaviyiaBCTBa npeonaroeuono cnocooa ocaoauBajorcn na tou, uto noBpexAame b o6canBafl kcjiohrc 
Boanapyrrca oonee HaoeacHo sa wer npoaaKBOBeaaa MaTepaana nnacrbipa b cbhh\ ana Tpenjaay. K vouy 
ace naacTbipb B3 caBTcnwe caoro MaTepaana ncuiroBewee, raa aaa ac aonBcpacea aoppooaa. 

Hcroaaasa KafropMaaaa: 1. Bnaaeaaa B.A.. YMCToaoB B.r. CnpaBoaaaK uac-repa no KamrranbHOMy 
pcMomy cxbsukhh. M.. Hqn»a. 1985. c.163. 

2. Aaropcsoe caaaeTcnbCTBO N 1601330, CCCP, an. E 21 B 29/10, 1990 - nporcmm. 

3, KacTpyanaa no npHurnrmuu cuecn hsbcctkoboA ana ropHtoc b Cypoobcx paoox (CMTB). Hafl. AO 
"CTpoHMaTCpHanbt", 7 c 
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Claims (Qopuyna H3o6pereHKH): 

.]. €00006 eoocx*HoancHHH rcpi fl e miMUCT M o6cdahux kotcohh, muott*uaantjA nepcsptaiTGcc soHbi 
Bercp M C WWHoeni H3Hyrpn luiacrfacpeM, BbinanBeHHbtM b bhjjc ffc^opMHpyeuo* Tpy6bi» b pacnnnxsHe 
nnaeTMpw no ooefi ;yixae Dyrcu fon^amiw astfh mmaiar o ^aarceHUH, ornaroai npritoi to*, vro b Kanecrse 
Sje^opMflpycMoft Tpytfu Bcoonbsyvyr Tpy<5y bs TepMonnaciwuiui t> uaTcpuana, a Ba&iroiHoe jjaarteHJic 
ckwudt aa cwrr pacnospesaR caMopaaorpcBaJomprocn H cairfopmcniHpHJomtrocH uaTepeajia, KOTopbiM 
saimmpnPT Tpy6y aa rqiMonnatrrMUHUix) wiaTepiwia nqxff mycKpbmttu oohu KerepMeTtroHocra ofoaggoH 

KQJXOHBbl. 

2. Cnoco6 no n.l, oT/DoiajDmnftcH xe*c uto b Kawrrac TCpuannacnniBoro lcarrepnana Bcnaraoyirr 
uuiucrnancH. 

3. Cnocotf no nn.l k 2, or/imiaiomjiftCH tcu. *rro e Ka^tecree cauopaaorpesaion^crocn b 
caMopacnmpHiuiuerocH uarepoana vmnnynywrr CHTB cwect* toaecTKOByn 0701 ropHbOt x 6ypoawx pa6or. 
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Drawlng(s) [MeprexR]: 

XapaKTepMcmica CW"5 



XapaicrepMCTMKa 


3H3MGHM6 


1. BoAO-CMeceBoe oTHouueHwe cycneH3nn 


0.3 


2. PacxQA nopooiKa Ha 1 m 3 o&bewia, t 


1,8 


3. PacreicaeMOCTb no KOHycy A3HMM, cm 


20,0 


4. flnoTHOCTb cycneH3MM, t/cm 


1,8 


5. BpeMfl Hanana peaKUMW rn^paTauMM npw 




TeMnepaType 20-25°C f mmh 


OKono 90 


6. TeMneparypa caMopaaorpeBaHMR, °C 


6onee 100 


7. CqeaneKne KaMHfl c Tpy6oft ( Mria 


5.0 


8. ConpoTMBJieHKe ksmha c^wibTpaunH boaw, MHa 


Sonee 60.0 


9. flaBneHMe npn pacmupcHHn, Mfla 


AO 45.0 
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Description: 

This invention is in the area of insulation repair, i.e., it is related to the methods of 
recovery of air tightness of casing strings. 

There is a known method of recovery of the air tightness of casing strings which includes 
lowering of a string of pump-compressor pipes below the interval of disturbance of the 
casing string, injection of plugging solution into the pump-compressor pipe while the 
space beyond the pipe is kept open, elevation of the pump-compressor pipe above the 
reference level of the plugging solution in the drill hole, and forcing the plugging solution 
beyond the casing string while the space beyond the pipe is closed [1]. 

The deficiencies of the analogous method lay in the fact that, firstly, the plugging 
solution can be forced into the space beyond the string is possible only under high excess 
pressure which is not safe for the integrity of the remaining portion of the casing string 
and, secondly, due to the shrinkage of the plugging materials the efficiency of the 
operations does not exceed 50%. 

Closest to the invention with respect to its technical merit is the method of installation of 
a patch at the interval of the casing string lacking in air tightness by means of covering 
the zone of disturbed tightness from the inside by a patch made of a metal pipe followed 
by the expansion of that pipe by means of the creation of excess pressure [2]. 

The deficiency of the known method lies in the fact that the patch is made of metal, 
which does not allow the patch material to crush into the air hole or crack in the casing 
string. 

Our task is to increase the efficiency of insulation repair while simultaneously reducing 
labor input. 

This task is achieved by means of the following: in the method including coverage of the 
zone of disturbed tightness in the casing strings from the inside by a patch made in the 
form of a deformable pipe and expansion of the patch along the entire length by means of 
creating excess pressure, the deformable pipe used is made of thermoplastic material and 
the excess pressure is created by means of the expansion of the self-heating and 
self-expanding material with which the thermoplastic pipe is filled prior to the covering 
of the zone of disturbed tightness in the casing string. Polyethylene is used as 
thermoplastic material, while limestone mixture of mining and drilling operations is used 
as a self-heating and self-expanding material. 

Limestone mixture for mining and drilling operations is applied mainly for the demolition 
of strong brittle materials (such as rock), concrete and ferroconcrete products, rock 
layers, and for the mining of natural rock. It is a powdery non-inflammable and 
non-explosive material, which has an alkaline reaction with water (pH 12). When the 
powdered limestone mixture of mining and drilling operations is mixed with water, a 
suspension (work mixture) is obtained which, sometime after being poured into the 
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borehole in the object that is subject to demolition, sets and hardens while expanding its 
volume. The volume expansion is the result of hydration of the components of the 
limestone mixture for mining and drilling operations and leads to the development of 
hydration pressure in the borehole (more than 40MPa). The effect of the hydration 
pressure in the body of the object is the development of strains that lead to the object's 
demolition [3]. 

If the suspension of the limestone mixture for mining and drilling operations is poured 
into a pipe made of thermoplastic material, i.e., of material that softens when heated, and 
the ends are sealed, after 1 V2 hours a reaction of heat generation and expansion of the 
limestone mixture for mining and drilling operations will begin. The heat generated is 
sufficient to heat the pipe to 1 10 - 120 degrees C, which is above the temperature at 
which, for example, polyethylene softens and exhibits increased viscosity. The pipe 
expands in diameter without being damaged and, if it has been previously suspended into 
the drill hole in the area of disturbed tightness of the casing string, it presses itself tightly 
against the casing string, the thermoplastic material permeates into the flaw or crack and, 
after the reaction is ended and the temperature reaches normal level, it hardens and 
provides secure insulation of the damages in the casing string. 

Example of Implementation. Let us suppose that, at a depth of 400 m, a production string 
with a diameter of 146 mm with a thickness of the walls of 88 mm has a crack wide 
2 mm and long 2 m. 

Take a 4 m long polyethylene pipe with outer diameter that is 2 mm smaller than the 
inner diameter of the casing string at the interval of disturbed air tightness (i.e., 128 mm) 
and thickness of the walls of 6 - 8 mm. Plug the lower end of the pipes. Prepare a 
suspension of limestone mixture for mining and drilling operations, for which take 100 
kg of powder and 30 1 of processed water. Pour the suspension into the polyethylene pipe. 
Seal the upper end of the pipes and lower the pipe into the zone of disturbed tightness of 
the casing string by means of a string of pump-compressor pipes or cable. 

One and a half hours later, a reaction begins and the polyethylene pipe is heated and 
expands until it touches the walls of the casing string. In addition, since the material of 
the pipe is softened, it also permeates into the crack and in this manner it seals it 
additionally. 

After the reaction, which takes from J4 to 1 hour, is over, the drill hole is left undisturbed 
for 4 -5 hours for the purpose of restoring its temperature and hardening of the 
polyethylene pipe. Then the string of pump-compressor pipes or the cable, by means of 
which the patch had been lowered into the drill hole, is pulled to the surface. A string of 
drilling pipes with a small capacity turbodrill, a drill bit or cutter is lowered into the drill 
hole and the sealing joints and the contents of the polyethylene pipe are drilled. The 
string of drilling pipes is then lifted. The casing string is then molded in accordance with 
the instructions in effect. 
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The advantages of the proposed method are based on the fact that the damage in the 
casing string is isolated more reliably by means of the permeation of the patching 
material into the flaw or crack. In addition, a synthetic patch lasts longer because it does 
not corrode. 

References: 

1. Blazhevich, V. A., Umetbaev, V. G. Spravochnik mastera po kapitalnomu remontu skvazhin 
[Manual for Major Repair of Drill Holes], Moscow: Nedra, 1985, p. 163. 

2. Copyright Certificate No. 1601330, USSR, CI. E 21 B 29/Iu, 1990 - prototype. 

3. Instruktsiia po primeneniiu smesi izvestkovoi dlia gomykh i burovykh rabot [Instructions for 
the Application of Limestone mixture for Mining and Drilling Operations], AO Stroimateriialy 
Publishers, v. 7. 
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Claims: 

1. Method of recovery of the air tightness of casing string, which includes coverage of the 
zone of disturbed tightness from the inside by a patch made in the form of a deformable 
pipe and the expansion of the patch along the whole length by means of creating excess 
pressure, which is characterized by the use of a deformable pipe made of thermoplastic 
material and by the creation of excess pressure by means of expansion of self-heating and 
self-expanding material, which with the thermoplastic pipe is filled prior to the coverage 
of the zone of disturbed air tightness of the casing string. 

2. Method under Item 1, which is characterized by the fact that polyethylene is used as 
thermoplastic material. 

3. Method under Items 1 and 2 which is characterized by the fact that limestone mixture 
for mining and drilling operations is used as self-heating and self-expanding material. 
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